Introduction
"The development of any economy anywhere in the world needs sophisticated infrastructure that roads, airport runways and parking lots, so one can see the value of bitumen. India, huge investments are being made to expand the existing road infrastructure and also to develop new highways for better connectivity as well as to serve the economic activity in the country. The demand of bitumen has exceeded the bitumen production and supply. India is having 98 % flexible pavement which is an important asset. They are always prone to various distresses during its service life caused by loading and weather-induced stresses. High temperature rutting and low temperature cracking are instances of these distresses, the formation of which is known to be highly dependent on performance of the bitumen of the asphalt mixtures. The aging of bituminous binders is one of the key factors determining the lifetime of an asphalt pavement. The process of aging involves chemical and/or physical property changes that usually make bituminous materials harder and more brittle, thus increasing risk of pavement failure.
The durability and the satisfactory performance of pavements demand the right type of bitumen with and without the addition of additives to cope up with the special problems of short term aging under extreme climatic conditions and increased traffic density.
In the present study, an attempt is made to focus on evaluating the physical properties in the laboratory of VG 30 grade bitumen with and without additive (ethylene vinyl acetate copolymer). Also the impact of short term aging is carried out using thin film oven test (TFOT) for bitumen with and without additives. The outcomes of results are compared between the un-aged bitumen with and without modifier and aged modified bitumen samples (with and without EVA).
II.
Some 
Morales and Partal (2004)
reported that the viscous properties of bitumen, at high temperature, are improved by adding recycled EVA copolymer in amounts that depend on bitumen penetration grade. Moreover, significant micro structural changes, related to the development of a polymer-rich phase, tend to occur in the bitumen as polymer concentration increased. These changes in microstructure have a significant influence on the flow behavior of the binder and on its in-service performance. [4] 2.5 Praveen Kumar, M.R. Maurya, Manoj Gupta & Maninder Singh (2012) stated that the challenge in physical property characterization is to develop physical tests that can satisfactorily characterize key asphalt binder parameters and how these parameters change throughout the life of an HMA pavement. In India, the methods for rheological characterization of bituminous binders are inadequate to characterize the bitumen. Hence a complete rheological study and characterization of bitumen using dynamic shear rheometer would be helpful. Also there is limited insight about the chemistry of modified bitumen. Ethylene Vinyl Acetate (EVA), a plastomer; Linear Styrene Butadiene Styrene (SBS), an elastomer and Crumb Rubber (CR) were used in the study. The changes in rheological and chemical properties of 60/70 and 80/100 grades bitumen modified with different percentage of CR, EVA and SBS (2 to 8 per cent) were studied. The rheological properties of the bituminous binders in terms of their complex modulus (G*), stiffness and overall resistance to deformation, storage modulus (G'), binder elasticity, loss modulus (G"),viscous behavior and phase angle (δ), visco-elastic behavior were measured. Testing was performed at temperatures ranging from 46°Cto 82°C in increments of 6°C at a frequency of 10 rad/sec. The chemistry was studied using infrared spectroscopy. [5] 2.6 Praveen Kumar, Tanveer Khan and Maninder Singh (2013) of Department of Civil Engineering, IIT Roorkee, India, stated that the deterioration of the flexible pavements are also due to extreme climatic conditions prevailing in the country in addition to the heavy traffic. The polymer modification of the bitumen can improve the quality of binders and enhance the properties of binders used for the construction of pavements. Ageing of bitumen is one of the principal factors causing the failure of bituminous pavement components due to the prolonged exposure to air and environmental conditions. Ageing are of two types i.e. short term and long term. Short-term ageing occurs when binder is mixed with aggregates in a mixing plant. Long-term ageing occurs after pavement construction and is generally due to environmental exposure and loading. The properties of bitumen mainly depend on the age of bitumen. Therefore there is a need to study the properties of modified bitumen before and after ageing. In this paper the physical properties of EVA (Ethyl Vinyl Acetate) modified bitumen is discussed, optimum dose is determined and the effect of ageing on the binder prepared using the optimum dose is evaluated. [6] III. Experimental Programme
Materials:
The materials which are used in this work are as follows. i.
Bitumen:
Viscosity Grade -30(VG-30) bitumen supplied by the Tiki Tar Industries, Halol Vadodara district is taken for the study. VG-30 grade bitumen is a thermoplastic material primarily used to construct extra heavy duty bitumen pavements to have greater mix of ease design and better road performance that need to endure substantial traffic loads. Dynamic viscosity tests are conducted at 60°C and 135°C, which represent the temperature of road surface for warmer climate during summer and mixing temperature respectively.
ii.
Modifiers: Ethyl Vinyl Acetate (EVA) copolymer, available as pellets 4 to 5 mm in diameter supplied by Tiki Tar Industries, Halol, Vadodara district was used to modify the conventional VG30 grade bitumen. EVA is a polymeric plastomer which consists of two monomers ethylene and vinyl-acetate (VA). The copolymers are polar and together with the maltenes from the bitumen will dictate the compatibility and adhesive properties of the binder. EVA modified bitumen have the ability to provide improved resistance to rutting in hot-mix asphalt compared to conventional bitumen along with improved compatibility, safer handling and better workability. EVAs have improved clarity, low temperature flexibility, stress-crack resistance, and impact strength. Structure of ethylene vinyl acetate is as shown below.
b. Preparation Of Modified Binders:
In preparing the modified binders, about 500 g of the bitumen was heated to fluid condition in a 1.5 litre capacity metal container. The mixing was performed in the laboratory using an oven fitted with a mechanical stirrer and rotated at 1550 rpm for mixing the bitumen and modifiers. For preparation of EVA blends, bitumen was heated to a temperature of 180 °C. As the bitumen attained a temperature of 180 °C, the different EVA polymer contents by mass (2 to 4%) were added to the bitumen and vigorously agitated. The temperature was maintained between 175 °C to 180 °C and mixing was then continued for 80-90 minutes.
c. Testing:
Rotational Viscometer was used for determining the dynamic viscosities of the samples at 135 °C for 5 min at 20 rpm. Aging of the binders was performed by Thin Film Oven Test TFOT, as specified by IRC: SP 53-2002.
IV.
Test Results And Discussion:
4.1 Before ageing: 
Physical properties of un-aged bitumen: 4.2.1 Penetration test:
The penetration values of bitumen modified with different percentage of Ethylene vinyl acetate (EVA) and are shown in Table 1 . The penetration values are decreasing significantly for VG30 bitumen mixed with EVA as the concentration of it increases. This is an indication that the chemistry has changed the property, as stiffness has increased; enhanced condition of temperature susceptible is noted thereby increasing the workability of bituminous mix. [10] 
4.2.2
Softening point test Results shows the softening point increases with increase in percentage of modifiers as the bitumen becomes increasingly viscous and increases better rutting resistance. [11] 
Elastic recovery results
The elastic recovery test was performed as per IRC: SP: 53-2002 and was found to increase with increase in percentage of modifiers thereby improving binder resistance to rutting. [9] 
Specific gravity test results
The results show that the specific gravity values decreases significantly by modifying the bitumen. The density of bitumen is greatly influenced by its chemical composition. The reduction signifies the decrease in aromatic type mineral impurities with reduction in density thereby maintains stiffer bitumen in hotter temperatures. It substantially reduces rutting and increases stability. [12] 
Viscosity results
The viscosity is a fundamental engineering parameter which shows increases on introduction of EVA and this contributes to easily pump the material into the HMA plant for mixing and can be placed to the site for roadwork. [7] 4.3 After aging Loss in weight The loss of volatile fractions contributes to the difference in weights between un-aged and aged sample. The maximum loss in weight is within the permissible limit as laid down in codal provision i.e. less than 1%. [7] V.
Conclusions:
The laboratory investigations indicates that short-term aging of the bitumen shows the physical hardness of the binder properties changing after simulating the base bitumen to aging using TFOT, reducing binder penetration , increasing softening points, increasing elastic recovery and the loss of volatile fractions contributes to the difference in weights between un-aged and aged sample. Aging increases the binder hardness; this could be attributed to the increase stiffness of the binder after the TFOT. The elastic recovery increases with increase in percentage of EVA and is observed at 4%. Higher value of elastic recovery indicates more flexibility to the binder and will increase the life of pavement at low temperature.EVA modified binders can be used in very high temperature and heavy traffic areas and states the climatic conditions in which each one should be used beneficially. It has got opportunities for road sector engineering companies.
